Synthesis and characterization of PCL-b-PEO-b-PCL-based nanostructured and porous hydrogels.
Hydrogels with nanoscale structure were synthesized using amphiphilic poly(epsilon-caprolactone)-poly(ethylene oxide)-poly(epsilon-caprolactone) (PCL-b-PEO-b-PCL) triblock copolymers. Small-angle X-ray scattering (SAXS) studies show that the block copolymers form 30-40 nm structures in aqueous solution and that these patterns are retained, with some increase in length scale, following electron beam cross-linking. Lamellar nanostructures were observed by SAXS and atomic force microscopy (AFM), with SAXS indicating cylindrical structure as the block lengths become more different in length. It is demonstrated through Fourier transform infrared spectroscopy (FTIR), mass loss, and differential scanning calorimetry (DSC) that the PCL can be completely removed by hydrolysis in NaOH(aq) to form porous PEO hydrogels. These hydrogels retain active functional groups following PCL removal that serve as sites for further chemical modification.